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Are Jupiter’s Cloud-belts due to Solar Heat ? 

A circumstance which, so far as I know, has not yet been 
noticed, seems to me to afford very strong evidence in favour of 
my theory that the cloud-belts of Jupiter are caused by heat ex¬ 
isting in the planet itself. If the cloud-belts were caused by 
solar heat, they should exhibit a characteristic corresponding to 
what is observed in the case of the earth’s equatorial cloud-zone. 
“At the equator,” Kamtz remarks, “the sun nearly always rises 
in a clear sky ; towards mid-day the heavens are clouded ; to¬ 
wards evening the clouds disperse.” Now it follows that to an 
observer regarding the earth as we see Jupiter, there would 
appear at all times only a fragment of an equatorial belt, near the 
middle of the disc. But the belts of Jupiter present no such 
fragmentary appearance ; there is a change in their aspect close 
by the edge of the disc, but the change is one obviously arising 
from the foreshortening. 

Another circumstance also is worth noting. If the cloud- 
belts of the outer planets were sun-raised, the great tropical belt 
of Saturn ought to follow the sun as the tropical calm zone of 
the earth does. The fact that the Saturnian belt remains per¬ 
sistently equatorial is very significant. Richd. A. PROCTOR 


The Rotundity of the Earth 

In your number for July 14th, after publishing an ex parte 
statement, you ask, “Will nothing stop Parallax’s mouth?” I 
hope you will allow me to say, in your next issue, that only one 
thing can operate in doing so ! That one thing is a practical 
experiment fairly conducted, honestly reported, and logically 
applied. Yoiu* readers will notice that although my signature 
(Parallax) is appended to the “ copy of agreement,” it does not 
appear in the “copy of certificate,” and it is proper they should 
know the reason. It had been agreed that the flags should be 
fixed in my presence, and that the spirit-level employed should 
be in good working order and to my satisfaction in every respect. 
On arriving at the “scene of operations” at the appointed 
time, I found that the flags had been fixed, and that the spirit- 
level had been adjusted for some time before my arrival. I 
immediately protested, and demanded that I and the friends with, 
me should go and measure the altitude of each flag, but an obsti¬ 
nate resistance was offered to this, and also to any interference 
with the adjustment of the “ level.” I therefore at once declined 
to be longer present, and returned to Norwich, where the whole 
matter was exposed at a public meeting, Notwithstanding the 
manifest injustice of the attempt, and my refusal to have any¬ 
thing to do with it the moment I discovered its unfairness, these 
wise and clever and very just Newtonians would have the world 
believe that they had once and for ever settled the question of 
the earth’s true form and magnitude. Such tricks are unworthy 
of the cause, and the men who can condescend to deal in them 
can do no real service to the school to which they belong. 

I beg to give the friends of the Newtonian system the following 
simple challenge : To select six miles of still water, place a boat 
at one end, with a flag say six feet above the surface of the 
water. Now, at the other end, let a good telescope be fixed at 
an elevation of eighteen inches; I affirm that the boat and its 
flag will be distinctly visible; whereas, if the earth is a globe of 
8,000 miles diameter, the top of the flag would be more than 
seven feet below the intervening arc of water. This is my chal¬ 
lenge, and let the Newtonians decide that it shall be accepted ; 
saying with me, “let us stand or fall by the result!” 

1, Hawley Villas, Chalk Farm Road, Parallax 

London, July 18 

[We print “Parallax’s” letter, but we warn everybody 
against accepting His challenge. Mr. Wallace’s treatment at 
the hands of these gentry shows us what to expect. Let 
“Parallax” take a good telescope and a return ticket to some 
seaside place and watch the ships travelling to and fro over 
the horizon. We offer him space in Nature to detail his 
observations, and to explain them, if he can, on any other theory 
than the received one.—E d. J 


Eclipse of the Moon 

The eclipse oi Tuesday evening (July 1 2) exhibited some in¬ 
teresting variations in tint and degree of illumination in different 
parts ot the shadow. There seems to have been a dark spot, 


perhaps half the moon’s diameter, about the centre of the umbra, 
nearly, if not quite, free from refracted light; outside this a ruddy 
zone; and beyond this again, to the edge of the shadow, a 
region strongly illuminated, comparatively speaking, with 
yellowish pink, as it appeared when projected upon the entering, 
or yellowish green upon the emerging moon. It is true that 
just after the commencement, and some little time before the 
end of the eclipse, the part just within the shadow appeared 
darker than the eclipsed limb; but this, I think, must have 
been an optical effect caused by the overpowering light of the 
uneclipsed portion. 

When, however, about two-thirds or three-quarters of the 
moon’s surface was covered, both before and after totality, the 
illumination of the umbra near its boundary was very conspicuous. 
The “ seas ” reflected less light than the other portions, and the 
regions along the south limb, and between the north limb and 
Mare Imbrium, were specially bright. These gave almost the 
effect of the illuminated cusps of the moon being distorted, and 
prolonged into the shadow. When the eclipse became total, 
the eastern hemisphere, about the region of Oceanus Procellarnus, 
was covered by a dark shade, so dark that the extreme eastern 
limb was scarcely if at all visible. A short time after totality 
the moon was quite hidden by clouds, and remained so, except¬ 
ing occasional momentary glimpses, during which nothing could 
be seen, excepting that she was visible as a dull, pinkish .light, 
till just before the end of the total phase, when the clouds broke 
away from her neighbourhood in a marvellously dramatic way. 
The emerging was wonderfully beautiful; first a strong, greenish 
■light appeared along the eastern limb; this changed to silvery ; 
then bright, full yellow. The eclipsed part was moderately 
bright, shining with a reddish light, excepting a deeper shade 
over the western hemisphere. In fact, the appearance was 
exactly analogous to that at the commencement of totality. I 
regretted extremely that I had not the opportunity of watching 
whether the dark spot really traversed the disc from side to side, 
but I have little doubt that at the time of central eclipse the 
moon presented a well-marked annular phase. 

As the gathering of clouds, and their sudden dispersion at the 
end of the total phase, seems a striking instance of the supposed 
influence of moonlight in dissipating vapour, it is perhaps well 
to mention that after the end of the eclipse, clouds appeared to 
be again gathering round the moon. 

The telescope I used was a 3^-inch refractor, armed with a 
power of 35. Geo. C. Thompson 

Cardiff, July 17 

Wave-lengths of Complementary Colours 

In applying Mr. Maxwell’s observations to the verification of 
a hypothesis (see Nature for July 7), Mr. Murphy identifies 
complementary colours by their names, overlooking the fact that 
the observations themselves afford pretty accurate determinations 
of several pairs.. Separate results are given for two observers in 
Tables VI. and ix. of the memoir formerly cited by Mr. Murphy 
(Nature, April 28), and are laid down graphically in figures 4 
and 5. From the latter form of the data, as the more convenient, 
though no doubt the less accurate, the following formula was 
obtained by interpolation, for the relation between complementary 
wave-lengths 

(A - L) (L' - V) = M 2 j 

where A is a wave-length between 2350 and 2ico (in Fraun¬ 
hofer’s measure) ; h' is : its complementary between 1820 and 
1 700; and L, U, M are quantities differing for different eyes, 
and having the values 

2076 1842 77*9 for observer “ K 

2132 *5 2 859 '4 51 *2 for observer “J. ” 

Mr. Murphy’s complementaries are not in general really comple¬ 
mentary for either observer. Independently of this, Mr. Murphy’s 
probable error is about *53, that is, over one in ico: the 
probable error of the formula is certainly under one in 500, 
between the limits stated. C. J. Monro 


THE APPLICATION OP PHOTOGRAPHY TO 
MILITARY PURPOSES 

T\ ft ODERN warfare may in many respects be considered 
as so many applications of science. Not only is 
war materiel designed and manufactured nowadays upon 
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the most approved data, and according to theories worked 
out with mathematical accuracy, but a large section of our 
soldiers are educated in such a manner as fully to appre¬ 
ciate the value of their resources, and so to overcome 
difficulties which years ago would have been regarded as 
impossibilities. No instance demonstrates this more 
satisfactorily than the recent Abyssinian expedition,which, 
whatever may be said of it as a campaign, cannot but be 
regarded as one of the most wonderful feats of engineer¬ 
ing accomplished in modern times. The nearer warfare 
approaches perfection, the more decisive, and therefore 
less cruel it necessarily becomes, as witness the brief 
duration of the wars of late years on the Continent; and 
for this reason the improvements in warfare effected by 
science cannot by any means be regarded as a misappli¬ 
cation of knowledge. 

Our present remarks bear reference to the applications 
made of a very modest branch of science, if science, in¬ 
deed, it can be called, our object being to demonstrate 
the many uses made by the War Department of Photo¬ 
graphy. In the special application of this art-science to 
military matters, our governmerft is certainly in advance 
of others, if we except, perhaps, that of France. No less 
than three establishments have been organised in con¬ 
nection with the army in which photography is extensively 
practised, the most important of them being the General 
Establishment at Woolwich ; but besides these, there are 
again many Royal Engineer Stations, both at home and 
abroad, which are furnished with photographic requisites 
and employ the camera for divers purposes. At Chatham, 
the photographic establishment assumes the character 
of a school of instruction, at Southampton it forms an 
adjunct to the Ordnance Survey Office, while at Wool¬ 
wich, of which department we desire more particularly to 
speak, the duties performed by aid of the camera are as 
various as they are numerous. For registering patterns, 
recording experimental results, imparting military in¬ 
struction, and for other purposes too multifarious to 
enumerate, photography is extensively used, the faithful 
accuracy of sun pictures, as likewise the facility with 
which they are produced, causing the art to be eagerly 
employed in any way where it can be made available. 

As an example of the value of photography in instruc¬ 
tion, we would cite an interesting series of pictures taken 
to illustrate ordnance drill. This series comprises up¬ 
wards of one hundred views, and demonstrates the 
practical working of the various kinds of guns, mortars, 
rockets, &c., in the service. One picture, for instance, will 
illustrate the command “ Prepare for action ” ; a gun will 
be shown surrounded by a group of artillerymen in the 
positions they have been instructed to occupy on the 
issue of that order, each man having his respective 
number attached to his cap as a distinguishing mark. 
The next illustration in the series is probably that of 
“ Load,” and the next again “ Fire,” both of which will re¬ 
present the change in position of the men, as one operation 
succeeds another, and the various duties performed in 
turn by each gunner or number, for it must be remem¬ 
bered that in gun-drill every man is told off to a particular 
number and entrusted with a separate and distinct duty. 
Thus, on the promulgation of any new system of drill, or 
of any modification in the method of working, it is merely 
necessary for the military authorities to forward pictures 
of this kind to the different instructors, who cannot fail 
at once thoroughly to understand the new exercise ; and 
even the rawest recruit who had assigned to him a certain 
number at a gun would see at a glance the exact position 
he is to occupy by a reference to the photographs. 

Another not less striking instance of the importance of 
photography in this connection may be given. At the 
outset of the Abyssinian campaign it will be remembered 
that several thousands of packsaddles were required for 
transporting war materiel into the interior. These pack- 
saddles were made in and sent direct from England to 


Annesley Bay, so that the troops coming from Bombay 
knew nothing of their construction, nor of the method in 
which they were to be packed. This ignorance in the 
hurry of affairs would have been of serious consequence 
(for a military packsaddle of the present pattern is a 
somewhat complicated contrivance) had not the authori¬ 
ties at home been fully alive to the subject and foreseen the 
threatening difficulty. A mule at Woolwich was harnessed 
and packed, after some experience had been acquired in 
the matter, in the most suitable and approved 'manner, 
and the animal then carefully depicted by the aid of the 
camera ; the disposal of the harness and. trappings and 
the correct way in which the packages were to be carried, 
were thus clearly shown in a photograph, numerous copies 
of which were immediately sent out to Annesley Bay and 
distributed among the officers of the Ouarter-Master- 
General’s department. 

In recording experimental results photography again 
fulfils a duty which could not be discharged so rapidly and 
impartially by any other means. The stout iron-cased 
shields a«d armoured targets built up of metal plates of 
different thicknesses, and then fired at with shot and shell 
of all descriptions, are carefully photographed after each 
decisive experiment, and a record of indisputable accuracy 
thus obtained. With a picture before us of a target, con¬ 
structed to represent the side of an armour-plated vessel 
which has been experimented on, we can at once form an 
accurate estimate of the impressions made upon the iron 
wall by shot of different calibres, while rear and side 
views of the structure will show plainly the amount of 
damage which the backing . or skin of the shield has 
suffered. As may be imagined these prints form im¬ 
portant illustrations to the written reports made from 
time to time to the War Office authorities. 

The photographing of newly adopted government pat¬ 
terns, whether in the shape of guns, carriages, waggons, 
mantelets, tents, &c., is also an important section of the 
work undertaken at Woolwich, as likewise that of pro¬ 
ducing pictures relating to army equipment, such, for in¬ 
stance, as demonstrate the setting up of cooking apparatus, 
disposal of ambulances, refitting of ordnance in the field, 
&c. There is, moreover, the pursuit of photo-lithography 
to be mentioned, by means of which designs and sketches 
are copied and transferred to stone for printing off in the 
ordinary manner. 

The subject of working photography in the field is a 
matter to which much attention has been given at the 
general establishment, for it will be readily conceived that 
the simplest and most effective methods of working, as 
likewise the different uses to which the camera may be 
put during warfare are questions for very serious study. 

The photographic copies, many thousands of which are 
annually produced and distributed over all parts of Her 
Majesty’s dominions, are not now printed upon silver 
paper in the ordinary way, but by the so-called carbon or 
autotype process, a method which produces prints of an 
absolutely permanent character. Ordinary silver prints 
are always liable to become faded and stained after the 
lapse of a few years, owing to the presence in the paper 
itself, or in the atmosphere with which it comes into con¬ 
tact, of sulphur compounds which attack the metallic 
silver composing the image. In the carbon pictures, 
however, no silver at all is present, the composition of 
the image being a mineral pigment in combination with 
a,n insoluble chromium. 

Our description of the General Photographic Establish¬ 
ment at Woolwich has been very brief indeed, but 
enough has been said to show to what an important ex¬ 
tent the art is employed in connection with the War 
Office ; the department which we have described is a 
branch of the chemical establishment of the War depart¬ 
ment, which was first organised, in 1854, by Mr. Abel, and 
has gradually become intimately and indispensably con¬ 
nected with every branch of the military service. 
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